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IN THE U.S. PATENT AND TRADEMARK OFFICE 



Applicants: 



Kaus INDEFREY; Werner KRAMER; Bernhard WIESGICKI 



Application No.: 



NEW 



Filed: 



September 27, 2000 



For: 



ERROR PROTECTED DATA TRANSFER SYSTEM AND 
METHOD 



PRELIIVUNARY AMENDMENT 



Assistant Commissioner for Patents 



September 27, 2000 



Washington, DC 20231 
Sir: 

The following preliminary amendments and remarks are respectfully submitted in 
connection with the above-identified application. 

IN THE ABSTRACT OF THE DISCLOSURE 

Please replace the original Abstract with the attached revised Abstract. 
IN THE SPECIFICATION 

Please amend the specification as follows: 
Page 1 

Before line 1, insert -This application is the national phase under 35 U.S.C. § 
371 of PCT International Application No. PCT/DE99/00744 which has an International 
filing date of March 17, 1999, which designated the United States of America. - 

Line 1 , delete "Description"; 
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Line 9, change "system, in whicli" to -system.-; 
Line 1 0, change "the" (first occurrence) to -The-; and 
In between Lines 16 and 17 insert the following heading: 

- BACKGROUND OF THE INVENTION -. 

Page 2 (Amended) 

Line 8, change "system, in which the" to -system. The-; 

In between Lines 17 and 18 insert the following heading: 
- SUMMARY OF THE INVENTION -: 

Line 25, change "unit, the" to -unit. The-; and 

Line 27, change "checkbit, and the" to -checkbit. The-. 
Page 2a (Amended) 

Line 6, after "timer" insert -.-; 

Line 7, change "which, at" to -At-; before "switches" insert -the timer-; 

Line 8, change "condition, in which the" to -condition. The-; 

Line 14, change "addresses, a" to -addresses. A-; after "is" insert -,-; 
after "case" insert -,-; and 

Lines 17 and 18 delete "bit message as correct only if the two multi-bit 
messages match one another". 



Page 3 

Line 6, 



insert the following heading: 
- BRIEF DESCRIPTION OF THE DRAWINGS -; 
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Line 14, insert the following heading: 

- DETAILED DESCRIPTION OF PREFERRED EMBODIIVIENTS -: and 

Line 1 6, change "comprises" to -includes-. 
Page 4 

Line 7, change "comprising" to -including-; after "bits" insert 

Line 15, change "comprises" to -includes-; and 

Line 23, change "comprising" to -including-. 
Page 5 

Line 33, change "expires and" to -expires. Further-. 
Page 6 

Line 4, after "is" insert and 

Line 5, after "case" insert 



IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Amended) Method for transferring data between a secure computer [(1 ), 
e.g. an error-protected stored-program control (1)], and a [number] plurality of 
input/output units [(2 to 4)] via a bus control unit [(6)] connected to the secure computer 
[(1)] and a serial bus system [(5)], in which the bus control unit [(6)] cyclically activates 
the plurality of input/output units [(2 to 4)] connected to the bus system [(5)] and 
transfers a multi-bit message [(8)] to the respective activated input/output unit [(e.g. 4)], 
[characterized in that] comprising: 
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[-] designing at least one of the input/output units [(4) is designed] as a 

security unit [(4),1 : and 
[-] including at least one checkbit in the multi-bit message [(8)] transferred to 

the security unit [(4) has at least one checkbit, andl . wherein 
[-] the security unit [(4)] interprets the transferred multi-bit message [(8)] as 

correct only if the at least one checkbit alternates within a predefined monitoring 

period. 

2. (Amended) [Data transfer] The method according to claim 1, further 
comprising: [characterized In that] 

[-] designing the security unit [(4) is designed] as an output unit for activating 

an output r(10).l . including 

[- has] a timer [(13)] which, at the end of the monitoring period, switches the 

output [(10)] to a secure condition, wherein 

[-] the timer [(13)] is reset with each transfer of a correct multi-bit message 

[(8)]. 

3. (Amended) [Data transfer] The method according to claim 1 [or 2], 
[characterized in that] wherein 

[-] the security unit [(4)] can be activated under two different addresses, 

[-] a multi-bit message [(8)] is [in each case] transferred to the security unit 

[(4)] under [both] each of the two different addresses, and 
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[-] the security unit [(4)] interprets the transferred multi-bit messages [(8)] as 

correct only if the two multi-bit messages [(8)] match one another. 

4. (Amended) [Data transfer] Ihe method according to claim 1 [, 2 or 3], 
[characterized in that] wherein the multi-bit message [(8) comprises] includes at least 
four data bits. 

Please add the following new claims: 

5. The method according to claim 2, wherein 

the security unit can be activated under two different addresses, 

a multi-bit message is transferred to the security unit under each of the 

two different addresses, and 

the security unit interprets the transferred multi-bit messages as correct 

only if the two multi-bit messages match one another. 

6. The method according to claim 2, wherein the multi-bit message includes 
at least four data bits. 

7. The method according to claim 3, wherein the multi-bit message includes 
at least four data bits. ~ 
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REMARKS 

Claims 1-7 are now present in this application, with new claims 5-7 being added 
by the present Preliminary Amendment. 

Changes made in the Preliminary Amendment have been made to correct minor 
informalities and to place the application, including the claims, in better form for U.S. 
practice. No changes in the claims have been made to avoid prior art. 

Accordingly, an early indication of the allowability of each of claims 1-7 in 
connection with the present application is earnestly solicited. 

The specification has been amended to provide a cross-reference to the 
previously filed International Application. 

CONCLUSION 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below. 
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If necessary, the Commissioner is hereby authorized in this, concurrent, and 
future replies, to charge payment or credit any overpayment to Deposit Account No. 02- 
2448 for any additional fees required under 37 C.F.R. §§1.16 or 1.17; particularly, 
extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 




P.O. Box 747^ 

DJD:kna Falls Church, VA 22040-0747 

(703) 205-8000 
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ABSTRACT OF THE DISCLOSURE 

Data transfer between a secure computer and a number of input/output units 
occurs via a bus control unit connected to the secure computer and a serial bus 
system. The bus control unit cyclically activates the input/output units connected to the 
bus system and transfers multi-bit message to the respective activated input/output 
unit. In order to produce a data transfer method which enables security/related signals 
to be transmitted via a non-error-protected bus system, at least one of the input/output 
units is designed as a security unit. Further, the multi-bit message transferred to the 
security unit has at least one checkbit. The security unit interprets the transferred multi- 
bit message as correct only if the checkbit alternates within a predefined monitoring 
period. 
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Description 

Data transfer method 

The present invention relates to a method for 
transferring data between a secure computer, e.g. an 
error-protected stored-program control, and a number of 
input/output units via a bus control unit connected to 
the secure computer and a serial bus system, in which 
the bus control unit cyclically activates the 
input /output units connected to the bus system and 
transfers a multi-bit message to the respective 
activated input/output unit. 

A data transmission method of this type is known, e.g. 
by the name AS-i (= activator-sensor interface) . 

In industrial automation engineering installations and 
machinery, hazardous conditions must be reliably 
identified and the controlled installation or machinery 
must be rendered secure in such an event. According to 
the state of the art, dedicated recording, cabling and 
evaluation systems are mostly used for the transmission 
of security-related signals of this type. 

The use of dedicated recording, wiring and evaluation 
systems entails in particular high cabling cost, with 
the inherent risk of incorrect wiring. Efforts are 
therefore also made to transmit security- related 
signals via a bus system of this type. However, the 
security and reliability of the data transfer must not 
be adversely affected by a bus system of this type. 
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The security-related signals can be transmitted via a 
separate, error-protected bus system. However, this 
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runs counter to the general tendency to rainitnize the 
wiring outlay. 



DE 43 12 305 Al discloses a method for transferring 
5 data between an error-protected stored-program control 
and a number of input/output units via a bus control 
unit connected to the st ored-program control and a 
serial bus system, in which the bus control unit 
transfers messages to the input/output units connected 

10 to the bus system. In this data transfer method, at 
least one of the input/output units is designed as a 
security unit. Messages transferred to the security 
unit are transferred redundantly and are checked to 
ascertain whether or not they are identical. The 

15 transferred messages are interpreted as correct only if 
they are identical. 

The object of the present invention is to provide a 
further data transmission method by means of which 
20 security-related signals can be transmitted via a non- 
error-protected bus system. 

The object is achieved in a data transmission method of 
the aforementioned type in that at least one of the 

25 input/output units is designed as a security unit, the 
multi-bit message transferred to the security unit has 
a checkbit, and the security unit inteirprets the 
transferred mult i -bit message as correct only if the 
checkbit alternates within a predefined monitoring 

30 period. 

An insecure condition is thus avoided - even in the 
case of non-redundant data transfer - not only if no 



AMENDED PAGE 



22-01-2000 GR 98 P 3222 P EP99916797.5 
PCT/DE99/00744 

-2a- 

further multi-bit messages are transferred, e.g. in the 
event of failure of the bus control unit, but also if 
errored multi-bit messages are transferred. 

If the security unit is designed as an output unit for 
activating an output, it may, for example, have a timer 
which, at the end of the monitoring period, switches 
the output to a secure condition, in which the timer is 
reset with each transfer of a correct multi-bit 
message . 

The data transmission method is even more secure if the 
security unit can be activated under two different 
addresses, a multi-bit message is in each case 
15 transferred to the security unit under both addresses 
and the security unit interprets the transferred multi- 
bit message as correct only if the two multi-bit 
messages match one another. 
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bit messages as correct only if the two multi-bit 
messages match one another. 

The mult i -bit message preferably comprises at least 
5 four data bits. 



Further advantages and individual features are 
presented in the following description of an 
embodiment, including the following diagrams: 

FIG 1: a data transfer system, 

FIG 2: a data transfer, and 

FIG 3: a security unit. 



15 According to FIG 1, a data transmission system 
comprises a secure computer 1 and a number of 
input/output units 2 to 4 . The secure computer 1 is 
designed in the present case as an error-protected 
stored-program control. A stored-program control of 

20 this type is manufactured and sold, e.g. by Siemens AG 
under the designation SIMATIC S5-95F. 

The input/output units 2, 3 are conventional 
input /output units, by means of which up to four binary 

25 signals can be processed per unit. The input/output 
unit 4 on the other hand is a security unit. It can 
process precisely one data element. However, the 
security unit 4 could essentially process more data 
elements. It is crucial that it processes at least one 

30 data element less than the data bits transferred to it. 
This redundant data bit can then be used to check the 
data transfer system. 



The input/output units 2 to 4 are connected to a serial 
3 5 bus system 5. Furthermore, a bus control unit 6, which 
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in turn is connected to the secure computer 1, is 
connected to the bus system 5. To transfer data between 
the secure computer 1 and the input/output units 2 to 
4, the secure computer 1 activates the bus control unit 
5 6. The latter successively activates the input/output 
units 2 to 4 and transfers a multi-bit message 8 
comprising at least four data bits to the relevant 
activated input/output unit 2 to 4. 

10 The format of a data transfer is shown in FIG 2. 
According to FIG 2, the bus control unit 6, following a 
start bit 7' and a checkbit 7", first sends an address 7 
via the bus system 5 in order to activate one of the 
input/output units 2 to 4 . It then sends the multi-bit 

15 message 8, which comprises five data bits. The first 
data bit is a changeover bit, which is processed 
internally by the activated input/output unit 2 to 4 . 
The second to fifth data bits are the actual data. The 
multi-bit message 8 is followed by a checkbit 8' and an 

2 0 end bit 8". 

The activated input/output unit 2 to 4 sends a response 
9, comprising four data bits, following a start bit 7'. 
The response 9 is again followed by a checkbit 8' and an 
25 end bit 8". 

The address 7 is incremented by the bus control unit 6 
after each data transfer, until all input/output units 
2 to 4 are activated. The input/output units 2 to 4 are 

3 0 then reactivated with the lowest address, and the cycle 

restarts . 

According to FIG 3, the security unit 4 is designed in 
the present case as an output unit for activating an 
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output 10. Information indicating whether the output 10 
should or should not be activated is therefore 
transferred by the bus control unit 6 to the security 
unit 4. The output 10 may be activated only if a 



secure condition of a controlled system or a controlled 
machinery exists. The controlled system or the 
controlled machinery must not therefore pose any 
danger. Otherwise, the output 10 must be switched 
immediately to the non-activated condition. 

To determine the control signal for the output 10, the 
security unit 4 first evaluates the second data bit of 
the transferred multi-bit message 8. The output 10 will 
be activated only if the data bit has the value one. 
Otherwise, the output 10 is switched to the secure, 
non-activated condition. 

The third and fourth data bits are insignificant for 
the security unit 4 in the present case. However, 
further outputs could be activated with them if 
necessary . 

The fifth data bit of the multi-bit message 8 is a 
checkbit. It is fed to a timer 13. The timer 13 is in 
each case reset when the checkbit fed to it alternates 
in relation to the checkbit previously fed to it. If, 
however, the checkbit retains its value, the timer 13 
will expire at the end of a predefined monitoring 
period. In this case, the timer 13 transfers a zero 
signal to an AND circuit 12, so that the output 10 is 
also switched in this case to the non-activated 
condition. In this case also, an insecure condition of 
the controlled system or controlled machinery is 
therefore avoided. The monitoring period is defined in 
such a way that, on the one hand, in the case of 
correct (cyclical) bus traffic, the timer 13 is always 
reset in good time before it expires and, on the other 
hand, in the case of incorrect bus traffic, the output 
10 is switched to the non-activated condition at the 
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latest after a system-specific or machine-specific 
response time. 
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As is furthermore shown, the security unit 4 is 
designed in a redundant manner. It therefore has two 
bus modules 14, so that it can be activated under two 
different addresses. A separate multi-bit message 8 is 
5 in each case transferred to each of the bus modules 14 
under its own address. Each of the bus modules 14 
autonomously evaluates the multi-bit message 8 
transferred to it and activates its AND circuit 12 
accordingly . 

10 

The outputs 10 of the two bus modules 14 are connected 
in series. In the result, the transferred multi-bit 
messages 8 are therefore interpreted as correct only if 
they match one another. The security of the data 
15 transfer can be even further increased if the multi-bit 
messages 8 are transferred to the bus modules 14 
inversely in relation to one another. 

The bus modules 14 are reciprocally connected via 
20 switches 15. Each of the bus modules 14 therefore 
recognizes the switching condition of the respective 
other bus module 14. In their responses 9, the bus 
modules 14 can therefore feed not only their own 
switching condition, but also the switching condition 

2 5 of the respective other bus module 14, back to the 

secure computer 1. The security of the data transfer 
system is therefore even further increased. 

A data transfer system with a single security unit 4, 

3 0 designed as an output unit for activating an output 10, 

has been described above. However, a plurality of 
security units can of course be connected to the bus 
system 5 . The security units can also be designed as 
secure input units. 
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Claims 

1 . Method for transferring data between a secure 
computer (1), e.g. an error-protected stored-program 

5 control (1) , and a number of input /output units (2 to 
4) via a bus control unit (6) connected to the secure 
computer (1) and a serial bus system (5) , in which the 
bus control unit (6) cyclically activates the 
input /output units (2 to 4) connected to the bus system 
10 (5) and transfers a multi-bit message (8) to the 
respective activated input/output unit (e.g. A), 
characterized in that 

at least one of the input /output units (4) is 
designed as a security unit (4) , 
15 - the multi-bit message (8) transferred to the 
security unit (4) has at least one checkbit, and 
the security unit (4) interprets the transferred 
multi-bit message (8) as correct only if the 
checkbit alternates within a predefined monitoring 
20 period. 

2. Data transfer method according to claim 1, 
characterized in that 

the security unit (4) is designed as an output 
25 unit for activating an output (10) , 

has a timer (13) which, at the end of the 
monitoring period, switches the output (10) to a 
secure condition, 

the timer (13) is reset with each transfer of a 
30 correct multi-bit message (8) . 
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3. Data transfer method according to claim 1 or 2, 
characterized in that 

the security unit (4) can be activated under two 

different addresses, 
5 - a multi-bit message (8) is in each case 

transferred to the security unit (4) under both 

addr e s s e s , and 

the security unit (4) interprets the transferred 
multi-bit messages (8) as correct only if the two 
10 multi-bit messages (8) match one another. 



4. Data transfer method according to claim 1, 2 or 3, 
characterized in that the multi-bit message (8) 
comprises at least four data bits. 
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Abstract 

Data transfer method 

The present invention relates to a method for 
transferring data between a secure computer (1), e.g. 
an error-protected stored-program control (1) , and a 
number of input/output units (2 to 4) via a bus control 
unit (6) connected to the secure computer (1) and a 
serial bus system (5) , in which the bus control unit 

(6) cyclically activates the input/output units (2 to 
4) connected to the bus system (5) and transfers a 
multi-bit message (8) to the respective activated 
input/output unit (e.g. 4), In order to produce a data 
transfer method which enables security-related signals 
to be transmitted via a non-error-protected bus system 

(5) , it is proposed according to the invention, that 

at least one of the input/output units (4) is 
designed as a security unit (4) , 

the multi-bit message (8) transferred to the 
security unit (4) has at least one checkbit, and 
the security unit (4) interprets the transferred 
multi-bit message (8) as correct only if the 
checkbit alternates within a predefined monitoring 
period. 



FIG 3 



98 P 3222 



09/647170 




98 P 3222 



2/3 



98 P 3222 



09/ bknVO 




1998P03222WQUS 



Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) Oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fCir die Erfindung mit dem Titel: 
FEHLERSICHERES 
DATENUBERTRAGUNGSSYSTEM 
UND -VERFAHREN 
deren Beschreibung 

(zutreffendes ankreuzen) 

I I hier beigefiigt ist. 

13 am 17. IMarz 1999 als 

PCT Internationale Anmeldung: 

PCT Anmeldungsnummer: PCT/DE99/00744 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fiir die Priifung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch. Paragraph 1.56(a) von Wichtigkeit sind, 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fiir die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



ERROR PROTECTED DATA 

TRANSFER SYSTEM AND METHOD 



the specification of which 

(check one) 
I I is attached hereto. 
I I was filed o 



PCT international application 

PCT Application No. 

and was amended on 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1 .56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 




Prioritat beansprucht 






Prioritv Claimed 


198 14 102.5 DE 

(Number) (Country) 
(Nummer) (Land) 


30.03.1998 

(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


□ □ 
Yes No 
Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


□ □ 
Yes No 
Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


□ □ 
Yes No 
Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer frCiheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivllprozeRordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
derfruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


1 hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application In the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, 1 acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


(Application Serial No.) 
(Anmetdesenennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) 

(patentiert, anhangig, 
aufgegeben) 


(Status) 

(patented, pending, 
abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date) 
(Anmeldedatum) 


(Status) 

(patentiert, anhangig, 
aufgeben) 


(Status) 

(patented, pending, 
abandoned) 


ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gew/issen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatztich f alsche Angaben gemass Paragraph 1 001 , 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzllch falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteiiten Patentes gefahrden konnen. 


1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor, 

beauftrage ich hiermit den nachstehend benannten hereby appoint tlie following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mit der Abwicklung aller damit verbundenen Geschafte number) 

r dem Patent- und Warenzeichenamt: (Name und 
Regisfrationsnummer anfUtinen) 



And I hereby appoint 

Raymond C. Stewart (Reg. No. 21,066); Terrell C. Birch (Reg. No. 19,382); Joseph A. Kolasch (Reg. No. 22,463); James M. Slattery (Reg. 
No. 28,380); Bernard L. Sweeney (Reg. No. 24,448); Michael K. Mutter (Reg. No. 29,680); Charles Gorenstein (Reg. No. 29,271); Gerald M. 
Murphy, Jr. (Reg. No. 28,977); Leonard R. Svensson (Reg. No. 30,330); Terry L. Clark (Reg. No. 32,644); Andrew D. Meikle (Reg. No. 
32,868); Marc S. Weiner (Reg. No. 32,181); Joe McKirmey Muncy (Reg. No. 32,334); Donald J. Daley (Reg. No. 34,313); John W. Bailey (Reg. 
No. 32,881); John A. Castellano (Reg. No. 35,094); and Gary D. Yacura (Reg. No. 35,416). 



Telefongesprache bitte richten an: Direct Telephone Calls to: {name and telephone 

(Name und Telefonnummer) number) 

(703) 205-8000 

Ext. 



Postanschrift: Send Correspondence to: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

P.O. Box 747 
Falls Church, Virginia 22040-0747 

or 

Customer No. 2292 



Voller Name des einzigen oder ursprunglichen Erfinders: 

KLAUS INDEFREY i ^ 


Full name of sole or first inventor; 

KLAUS INDEFREY 


Unjetscfarift des Erfii^ders ^ ^ Datum 

J^^. ^ C^a^ 1 2. SEP. ZOCO 


inventor's signature Date 


NURNBERG, DEtfTSCHLAND 


NURNBERG. GERMANY X:)<5=^ 


Staatsangehorigkeit 

DEUTSCH 


Citizensfilp 

GERMAN 


Postanschrift 

THEODORSTR. 5 


Post Office Addess 

THEODORSTR. 5 


D-90489 NURNBERG, DEUTSCHLAND 


D-90489 NURNBERG, GERMANY 


Voller Name des zweiten Miterfinders (falls zutreffend): 

WERNER KRAMER 2 - oo 


Full name of second joint inventor, if any. 

WERNER KRAMER 


Unterschnftides Erfinders y ^ Datum 


Second Inventor's signature Date 


Wofinsitz 

SCHWANDORF, DEUTSCHLAND 


Residence 

SCHWANDORF. GERMANY I2>f= ^ 


staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postansctirift 

STROBERSTR. 7 


Post Office Address 

STROBERSTR. 7 


D-92421 SCHWANDORF, DEUTSCHLAND 


D-92421 SCHWANDORF, GERMANY 



(Bitte entsprectiende Informationen und Unterscliriften im (Supply similar information and signature forttiird and 
Falle von dritten und weiferen l\/literfindem angeben). subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

BERNHARD WIESGICKL 3-c=c3 


Full name of third joint inventor: 

BERRHARD WIESGICKL 


Unlerschrift des Erfinders Datum 

J i / i I , /\j 1 2. SEP, 2000 


Inventor's signature Date 


VILSECK; DEUTSCHLAND 


VILSECK; GERMANY :v^s=r>c 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

AN DER VILS 20 


Post Office Address 

AN DER VILS 20 


D-92249 VILSECK, DEUTSCHLAND 


D-92249 VILSECK, GERMANY 


Voller Name des vierten Miterfinders (falls zutreffend): 


Full name of fourth joint inventor, if any: 


Unlersohnft des Erfinders Datum 


Inventor's signature Date 


Wofinsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanscfirift 


Post Office Address 






Voller Name des funften Miterfinders (falls zutreffend): 


Full name of fifth joint inventor, if any: 


Unterscfirift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 






Voller Name des sechsten Miterfinders (falls zutreffend): 


Full name of sixth joint inventor, if any: 


Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehbrigkeit 


Citizenship 


Postanschrift 


Post Office Address 







(B/ffe entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 



Falle von dritten und weiferen Miterfmdem angeben). subsequent joint inventors). 



Page 4 of 4 

Form PTO-FB-240 (8-83) Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



